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SUMMARY

A usability evaluation of thentegrated Capability Analysis Platform (ICAP)
and hnovation Portal (IPjools was conducteas part of théJnited StategU.S.)
Department of Energy Light Water Reactor Sustainal{lit}/RS) Integrated
Operations for Nuclear (IONSffort. Many nuclear operatsin theU.S.are
working to be more casompetitive with subsidized renewables and natural gas
by streamliningousiness, operations, and maintenance costs. The commercial
nuclear power planhdustry has looked to other industries to devedmhniques
such asntegratedperationsto use awilable technologies teeduce operains
and maintenance (O&Mjosts. One concept for reducing costs that has been
developed is ION. A capabilitstack model wasleveloped as part tiie ION
effortto break down informatiorelated tgpeople technology processes, and
governance (PTPG). The ind ICAP toolswere created from #capability
stackmodel as part of the ION effort to help utilities red@&M costs by
identifying work reduction opportunities.

Two LWRS program researcharsmpletecheuristic evaluations and a
cognitive walkthrough of the ICAP and IP tools to identify usability issues to
further develomnd improvehe tools for use in the ION effottlsability issues
wereidentified andated by priority level$or both tals. Overall,4 usability
issues weréentifiedas high priority, 22 as medium, and 20 as IGe
evaluatorsnade ecommendatiosto helpaddress thesabilityissueddentified
in order toimprove the endiser experiencef using thetoolsonce they ar
implemented for utilities. Future work arew interfacalesigns for the IP topl
additional heuristic evaluationand external testing aptannedo continue
refinement of the ICAP and IP tools for the ION effort.
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USABILITY EVALUATION OF THE INNOVATION
PORTAL AND INTEGRATED CAPABILITY ANALYSIS
PLATFORM

1. INTRODUCTION

The United States (U.S.) Department of Energy (DOE) Light Water Reactor Sustainability (LWRS)
Programin collaboration with the Institute for Energy TechnoldtdyE) has worked to develop an
integratecbperations (10) modebr nuclearpower plant (NPP)operationgReegard, Drgivoldsmo,

Rindahl, & Fernades 2014Ylany nuclear operators in the U.S. are working to be morecoospetitive

with subsidized renewables and natural gas by streamlining business, operations, and maintenance costs
The mmmercialNPPindustry has looked to other industries to develop metlsod$ asntegrated

operations (I0)to use available technologiesreuce operating costs. One concept for reducing costs

that has been developed is the Integr@pdrations for Nuclear (IONKovesdi, Thomas, Remer, Boyce

2020. ION is a transformative model that combiniegegratesand jointly optimizeshe principles of

people technologyprocess, andovernance (PTPG). By combining PTRfsinesses can idefti
currentoperations and maintenance (O&BYsts andhen identify new processasd technologiethat

redue thosecosts. The next section will look at how the ION effort was created from previous LWRS
work.

1.1 What Is LWRS and ION

Many businesses have irstgjated ways to reduce costs in their industries using new technology.
Nuclear fleet operations have rafiiciently over the last few years and had one of their bestall
performance/ears in 2019. However, risir@&M costs,along with subsidies fairenewablesind natural
gas, have placed the commercial nuclear power fleet in a position of looking to reductdmstsore
competitivewith otherelectricity generatiooptions. Mining and oil and gas operations faced some of the
same challenges overetast decade and have used IO to transform their businesses to help reduce costs.
Using technologymanyof thesecompanies developed capabilities for remote operatibaffshore
drilling operationswith on shore remote monitoringlowever, poblems hag occurred in the past with
industries usg and implementing new technologies in their facilitigth old processes. In these
situations, the technology may be present but not, asésimore inefficientthan the olgprocesdbecause
the PTPGpproactwas notusedfor how the technology would bmplementedTo avoid this problem,

N P P dreinvestigaing how usng the ION approach to technology deploymtmttheir operationgand
to realizetransformative business changes.

ThelON method begawith researctby IFE researchers iRlalden Norwayand research from
various industries ohowtechnolog could help reduce costs. Research on using the 10 process for the
North Seaoil refineries helped identify concepts that could bediaghe NPP industrigy identifying
work functions that could be changed to redD&M costs. Researchesponsored by the LWRS
Programfrom Idaho National LaboratoryNL) havefurtherinvestigated ways to use the 10 method with
NPP industries and appBTPG throughout the process.

LWRS Programesearchers have workelbselywith an 10 team frona U.S. NPP utility owner and
operatorto identify methods to develop effective transformative business change. Identifying capabilities
of the plant is an offshat of the 1O process big importantin identifying functions critical to the mission
of the NPP. When identifyinglantcapabilities utilities identify good and services that are vatlie
internally as well as externally to their customers. Capabiltiest be reusable and scalable to minimize
costs. Reusablefers to theeapabilitybeing generalizable and usefalthe industry and scalaliefers
to the capabilityof being adaptable to work on small and simple issiodarge and complelssues



Identifying plantcapabilities will help to discover what is useful to continue and to identify areas where
capabilities could be changetich asliminating or simplifyingwork functionsof old processes to

reduce costs. This wid allow people to have better and safer jobs through identifying work functions
that could be modified using new technologies.

1.1.1 Capability Stack Model and Its Use

Capability development is new to 10 and has been developed to idiet?f PG of NPPO&M
activitiesto find areas where work reductiapportunitiesnay occur.When usinghe capability stack
model (Kovesdi, Thomas, Remer, Boyce 2020begins with usin@ topdown process starting on the
left sideby identifying plantcapabilities at a higlevel and moving down to identify work reduction
areas. By starting at the tagilities can identify what capabilities are needed and can statémndify
sub-capabilitiesand work functionshat couldhave their PTPGs jointly optimized with thrgroduction
of new technologs and a reforming &) the work processeb) the roles, functions, and tasks of the
people and c) how that work is governetihe model defining 10 is represented in the V curve diagram
of the capability stack model. Worlgrictions are on the bottom and are usually physical plant or data
systems. Identifying the work functions can help to reshape what the capabilities are in the future and
identify work reduction opportunities. Orfector not represented the V curve moddk the O&M cost,
and if electreity and other commoditiesannot begeneratect thecompetitive markeprice poingthe
utilities would operate at a lagSverall O&M costscanand shoulde identified to understand what the
current costs are and identiivork functions that can be changed.
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Figure 1 Capabilitystackmodel(Kovesdi, Thomas, Remer, Boyce 2020)

The right side of the capability stack model can be used for capabilities and work functions that will
or will not changesuch as printer services that remain the same. Once work funtizdesan changare
identified the right side can be populated with how titiéty will implementthe new work functions. An
example of a changing work function is having stafflongertake chemistry samples out in the field,
when automation sensors taking samples could be inst8liticould be assigned to different activities
whenwork functionsarechangedo save costs to thdility .

1.2 What Isthe ICAP and IP Their Role in ION Effort

The Integrated Operations Capability Analysis Platform (ICAP) is a software tool that has been
developed by WRS Program researcherslidt to capture the results from an 10 process. The ICAP
tool ensures that all wonrocess changes, technologptbyments and organizatiarchanges have a



direct tie to achieving the future statereduced O&Mcoss. It provides a quantitative basis for ensuring
that the cost of performing work functions in the future can be accomplished within the allocated budg
of the organization owning those work functioligrovides a means of aggregating the business cases
(quantified benefits compared to investment costs) across all the work functions that will benefit from
common work reduction opportunities, sucheguirements changes, technology deployments, and
process improvements (Kovesdi, Thomas, Remer, & Boyce 2020).

The ICAP tool is a fouway relational database that can make relationships vertically. From a
bottomup perspectiveeach work function goes intind is related ta subcapability. Once the sub
capabilities are completed, they are applied to the capabilities of the plant. Budgets are set up in the
organization section in the ICAP tamhd areusedas a bounding requiremenhen identifying work
reduction opportunities. Each organization in the tool can have its own work futtwihis responsible
for, but if multiple locations have the same woekluction they will have to be separated with a
modifier.

Featured Tools
> S & Q
Supporting Data

& | v

Figure2. ICAP homepage

Figure2 shows the capabilities section of the ICAP tddle capabilities section has been modeled
afteran N P P @usent capabilities. Information can be added isgbction whichis set up in different
tiers, such as operatenaintain or support the plankKey performanceandicators KPIs) or indications
used in the ICAP tool are basedaam N BuRdntsstructurandare based on performance or
di agno s tplanisto crelatdldedesal KPIs that could be used if the ICAP tool is extended to other
utilities for usebut utilities would also have the option of adding in their own KPis tine tool. Once
the KPIs are entered into the syst@miormation can be added to the work functions sectigrseen in
Figure3 below.

Tools | Manage Indicators | € Back

Figure3. Image offiManagelndicator® section formanaging KPIgKovesdi, Thomas, Remer, Boyce
2020)

Furthermore,tlte Business Case Analysis Methd®QAM) software(Kovesdi, Thomas, Remer,
Boyce 2020)s connected to the work reduction opportunities secéind users can add infornat to a
spreadsheet that can be used in the BCAM software tooltbedeformation has been added into the



ICAP tool The ICAP tooklsohas a link to thénnovation PortallP) tool that should take the user to the
corresponding section in the IP tool for work reduction opportunities.

Tools | Manage WRO Details | €sa |

Icon to transfer data to the

Bn < BCAM tool

Figure4. Image ofwork reductionopportunitytransfer ofdata to the BCAMKovesdi, Thomas, Remer,
Boyce 2020)

Currently, intended users of the ICAP tool is limitedl@® professionateam members that would be
familiar with 10 conceptsWhile this could be limitedy having ondO team member be assigned to
filling out the ICAP tool for creating a bimess case for work reduction opportunitieser roles and
logins are expected to be expandednso thatmultiple userswill be able to access the ICAP tool and
enter informationWe expect thatiis capability ofhaving multiple members of tH® teamfill in
information as neededill be expandeih the futureto LWRS researcher@ndutilities that may be
interested in using the ICAP tool.dtcess tdCAP is expanded to utilities, users wouleed tdethe 10
professionahtthe plantwho isfamiliar with thelO concepts antasthe information available to add into
the ICAP tool.

The ICAP tool can createdetailedreport for the entire planit could be very time consuming if
plants are required fill out the entire ICAP tool with capabilgi ,  l&relWodkgeduction information,
thereby reduing the expectedeturn on investmentalue of the ICAP tool. Howeveif,under time and
resource constraints, 10 professionals can look forafherork reduction opportunities by jufill ing out
the relevaninformationfor ICAP certain capabilitiethattheybelieve are likely candidates for cost
savings Anothersolution may be to have one section of the capabilities and the organization information
for one sectioffilled outautomatically in aduaceto save time when identifying work reduction
opportunity areas. Entering information across one capability could help identify work reduction
opportunities that can be used across many organizations of a utility to help reduce current budget costs.
Oneconcept thatve havenot added bubavethought about is being able to automate information from
the IP or other information from internet queries

The IP tool was created from a 2019 LWRS workshop to identify nuclear innovation concepts. It is
used as apadmapo identify areas and technologies that could be used for work reduction opportunities.
Enablingtechnologiesadvanced capabilities, and integ@technologies are some of the areas listed in
the IP. Information in each of the sections lists dptions of the capability or technologyequirements
for its use benefits related functional or technology areatandards and guidanand development
level. The tool uses links to information and reports from INL and other venders on techndiagjiesnt
be used for work reduction opportunities. The IP tool can be used as a standalone tool or can be used with
the ICAP tool. The ICAP tool has a link connecting to the IP tool when selecting the technologies tab in
the work reduction opportunities tab



—

] LIGHT WATER REACTOR
SUSTAINABILITY
Hello, Innovators!

Figure5. Homepageof thelP (Kovesdi, Thomas, Remer, Boyce 2020)

1.3 Objective of Performing a Human Factors Evaluations of the ION
Tools

The objective operforminghuman factorgvaluationf the IONtools isto understand whettbe
usability and user experience witie previously developetbolscan be improved sudhattheywill be
morehelgful to NPPs in their efforts taentify work reduction opportunities that can help reduce O&M
costs.The ICAP and IP tools are intended toused by NPP utilities asraeans tadentify work
reduction opportunitiesHuman factors evaluation methods;luding heuristicevaluations cognitive
walkthrougls, andsubject matter experSME) interviewshave been used to help identify how the ICAP
and IP tools functionhow users will interact with thetogls and how the toolso6 funct
user6s experience can be i mproved.

1.3.1 How the Methods Support Human Factors Objectives

Human factors methedsuchasheuristicevaluation cognitivewalkthrough,and SME interviews
were completed during the evaluation of the ICAP and IP tdblsse methodwereused to support and
leverage the developed ICAP and IP tools by identifying how users will interact with the tool, identifying
areas of concermisers may encountaren using the tools, amttermining the roles and tasks for the
intended users of these tadBpecifically, theheuristic evaluatiomas usedo identify usability problems
and prioritize the levels of attention neededanake improvements to reduce usability errdre
cognitive walktlroughwas alsaised tadentify and prioritize usability problems; the cognitive
walkthrough augmented the heuristic evaluation by providing a unique scbaa&d perspective with
idenifying usability problems by followingiser stories on how the usae intended tinteract with the
tool. The cognitive walkthrough focused goalbased task completion asking questions, suethasa
user wouldexpect and if they are able accompliskit goals when using the to8ection2 of thisreport
provides additional detail into teke methodologiedJltimately, improving the usabilitand usefulnessf
the ICAP and IP tools wilhelpincrease user acceptana#iract more usertothe toolsand further
enablethe ION effort through use of the tools.

2. METHODS

Usability methodssuch as heuristic evaluatioasd cognitive walkthroughare used to test iatface
desigrs by identifying potential issues or problems users may encounter when interactingiadth a
interface These methods are analytical in nature and invastng design concepts using a small
number of usability experthatreviewa designfor potentialusabilityissues These methodare
advantageous early in the development cycle asdieype completed duriraninitial designconcepto



provide design input and estimdtew user willinteractwith the concept and help determivhat trey
will doand where theynayencounter difficulties in the interface design

Theusability analysisnethods used in this studgnsisted of a review of the ICAP and IP toadsg
common usabilitheuristicsknown asS ¢ h n e i dEght@alde® Rule§Wong 2020)and the Nielson
Nor man Group Jakob d s(Niglsem20204 tee bognitive twglkthkbeghotlowediai ¢ s
streamlined set of scenafimsed questioning adopted from Spencer (2008 following sections will
describe theeusability nethodsin detail

2.1 Heuristic Evaluation

Theheuristic evaluatioinvolved oneusability expert evaluating tHEAP and IRinterface using
Sc hnei dEght@alded RuleandNi el s on Nor ma fen Gsalility pleudstackAn b 6 s
advantage of using the$euristics early in the design phase is that they can identify potential usability
problems and areas of concern without significant overhead (e.g., recruiting users) or before a mature
design concept (e.g., functional prototype) is available. Becaad€AP and IP tools are still in
developmentywe completec review of theeplatforms ugg the heuristic evaluation to identify possible
usability issues that may occur when using the toits to release with actual usefiheusability expert
usedthe heuristic evaluation to look fmommondesignissuesassociated withinderlying usability
principles likeconsistency, recall, error prevention, help and documentatimhothepotential issues
when using the interfac®riority levelswere added to the usability findingsidentify the impact,
frequency, and persistence of usability problems and the resources needed for prioritizing usability
solutions such as the followin¢Nielsen 1994)

1 Impacb if the problem occurswill users be ble to overcome the problem
1 Frequency how often the problem occurs
1 Persistenc is it a onetime problem or repeated problem tbheuser to overcome.

The next sectiondescribeS ¢ h n e i dEghtrGalded RuleandNi el son Nor man Group
Ten Usabiliy Heuristics, which wereased to evaluate the IP and ICAP tools

2.1.1  Schneiderman & Eight Golden Rules

Developed by Ben Schneidermaightheuristics were created basedusability principlesto be
applied to interactive user systerfibeseeightheuristicsare used for creating eay-use interface
designsallowing for better user flowhen using the producthe eight heuristics are presented as
guestions to help guide thesability experto determine if the principles rules have been applied to the
interface desigiiFigure 3)



Shneiderman’s 8 Golden Rules of Interface Design

The principles Questions to consider Mark Complete

1. Strive for consistency

2. Enable frequent users to use shortcuts | A

3. Offer informative feedback

1. Design dialogue to vield closure

5. Offer simple error handling

6. Permit easy reversal of actions

7. Support internal locus of control

8. Reduce short-term memory load

B E DR E N B =

Figure6.1 mage of S cHight&dlddrneRulexs/ang 2020)

212 Ni el son Norman Jakobés 10 Usability Heuri:

This heuristicmethod was developdxy Jakob Niedon and was based on yearsvofk experience in
usability engineeringLangmajer 2019)This method ses 10 usability heuristics to help development
teams saven developmenime during usability testintp help redirect attention to more complex design
challenge®f interface design (Langmajer 201%je 10 Usability Heuristicaresimilar to
Sc hnei dEght@aldedRulesbutit has been expanded to incluatdditional heuristicssuch aghe
aesthetic and minimalistic designd visibility of systenstatus(Figure 4) A small number of evaluators
aretypically used to examine the user interface design to find potential usability issues. This method is
used early in the design process to reduce usability problems. Recommendations given aremfitst att
to identify potential usability issues that may halt the user from completing their task. Recommendations
can be discussed with the development team for reducing potential usability concerns.
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2.2 Cognitive Walkthrough

A cognitive walkthrough is a usability evaluation method where an evaluator works through tasks and
asksspecificquestionsat each stefrom the perspective of the user during the evaluafibe.cognitive
walkthrough usedwo questiondased on an artelfrom Spencef2000): will the user know what to do
at this step and if the user does the right thing, will they know they did the righttidnare making
progress towards their goal?

The cognitive walkthrough is used to understand how the system amdkigentify areas where new
or infrequent users may encounter iss@egestions are asked during the cognitive walkthrough during
the evaluatoowhi ch hel ps to view wusi ng t hnewhattheiegodlsac e f
are using the syste User stories were developad a part of the cognitive walkthrougiith how the
user would interact with the system and what their goals are durinGnesging user stories helpsfiod
if the usercanmeet the objectives of the cognitive walkthrough questions.

Table 1. User story goals from cognitive walkthrough.

Tool User Story Description Story
Number

IP Using the The userbés goal hahegpaghave c e ssi|l
Home Page | information availabled them to select from various hyperlinks i
the functional areas, advancepabilitiesand integrated
technologies, and enabling technologies sections to find
information the user is interested in.

IP Using the The goal forthe user in this section is for the user to be able to| 2
Functional select a functional area link to learn or find information about t
Areas Page | functional areas the user is interested in




Tool User Story Description Story
Number

IP Using the 3
Advanced T h e u sakfor this sedian is to learn more about advanced
Capabilities | capabilities and integrated technologies information for work
and reduction opportunities
Integrated
Technologies
Section

IP Using the The userbés goal for this sed4
Enabling techndogiesand available vendofsr off the shelf products that
Technologies| can be used fawork reduction opportunities
Section

ICAP | Using the Theu s egodl is to access the home pagkey are looking for | 5
Home Page | information on how to begin using the ICAP tooldevelop a

business case for work reduction opportunities.

ICAP | Using the The userbés goal in this sectl6
Capability capabilities list to add PTPG information into the capabilities in
Tab this topdown approach from theapability stackmodel. The user

begins with selecting a capability from the dwpwn list andfia
desired capability is not presetite user can select the manage
capabilities to add a capability.

ICAP | Using the Theu s egodissan this section ate managehe capabilities and | 7
Managing add new information if a cadg
Capabilities | is to begin adding information in this section to begin developi
Section the PTPG for the capability once a capability has been selectg

ICAP | Using the The userdos goal in this sectl8
Managing adding, modifying, or deleting a capability to make progress by
Capailities | adding, modifying, or deleting a capability. The user has to ad
Section information into the managing capability deat

ICAP | Using the The userdos goal in this sectl9
Managing capabilities list to add PTPG information into the -salpability
Sub section to achieve their goal of completing the-sapability
Capability section The user begins with selecting a capability and then-a
Tab capability from the drojglown lists and if a desired sutapability

is not presenthe user can select manage-sabpabilities to add a
new subcapability

ICAP | Using the The userbés goal i n t hdapabilisies byt| 10
Managing adding, modifying, or deleting a sudapability to make progress
Sub by adding, modifying, or deleting. The user must add informati
Capabilities | into the managing sutapabilitysection
Section

ICAP | Using the The userdés goal in the work |11
Managing capabilities and subapabilities and the related work function to
Work add information based on organizational and regulatory

Function Tab

requirements relat tothe PTPG of the work function.




Tool User Story Description Story
Number

ICAP | Using the The userbés goal i n wdrkfwctienehby t| 12
Manage adding, modifying, or deletinthemto make progress by adding,
Work modifying, or deleting a capability. The user has to add
Function Tab | information into theManaging Work Functions sectidfthe user

wants to add information to the drdpwnlist, that is not
available

ICAP | Using the The userbés goal in this sect 13
Work Reduction Opportunity by providing information and technolog
Reduction into the section to develop a business case for implementing 8
Opportunity | Work Reduction Opportunity in utilities.

Tab

ICAP | Using the The user goal in this section is to add a description of the work 14
Description | reduction opportunity and seldabietype of work reduction so the
Tab can begin to develop a business case for how the work reduct

opportunity can be used.

ICAP | Using the The userdés goal in this sect 15
Technology | that will help to deelop a work reduction opportunity and have
Requirementg link available to the IP tool to direct the user towards the enab
Tab technology section to help identify technologies they can seleq

ICAP | Using the The wuser 0s g oanhddrelatedisiccess infornatiy 16
Success based on the previous information entered for work reduction
Criteria Tab | opportunities after selecting the capability to be able to estima

the levels of success, risk, and difficulty levels.

ICAP | Using the The userodés goal in this sectl7
Labor Cost | reduction information to estimate the levels of success needec
Reduction saving labor O&M costs.

Worksheet
Tab

ICAP | Using the The userodos goal for this -lab@gl8
Non-Labor cost reduction information to estimate the levels of success ne
Cost for saving on no#abor related O&M costs.

Reduction
Worksheet
Tab

ICAP | Using the The user 6s g o #lbegin anteting in mformatiant] 19
BCM Task begin the process of building the Business G4sdel(BCM) by
Builder Tab | adding in requird information to build out the business case for

the work reduction opportunity.

ICAP | Using the The userbés goal in this sectl20
Action Item | tracking action items to be assigned to personnel in charge of
Builder Tab | performing actions related to the work reduction opportunities.
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The user can view the KPlIs in this section and atkbnew KPIs
that are not included in the list by selecting the managing KPIs

button to add or remove a KPI.

Tool User Story Description Story
Number

ICAP | Using the The userodos goal in the work |21
Manage capabilities and subapabilities and the related work function to
Work add information based on organizational and regulatory
Reduction requirements related to PTPG of the work function.
Opportunities
Tab

ICAP | Using the The userbés goal in this sect|22
Manage Opportunities by adding, modifyingr deleting Work Reduction
Work Opportunities to make progress by adding, modifying, or delet
Reduction a Work Reduction Opportunity. The user has to add informatio
Opportunities| into the managing sectiol the user wants to add in information
Tab to the dropdown list that is notavailable

ICAP | Using the Theu s egodl is this section is tadd inrelated organization 23
Organizationg information to begin to populate related to their organizational
Tab level to map work functions capabilities and satpabilities to

organizational levels.

ICAP | Using the The user goal in this section is to managekiRés that are related 24
Indications | to the capabilities and stdapability sections for the user to
Tab connect t he Kdéupabildiesam subapabilitiese |

We conductedes/eral interviews witlBMEsthroughout the study to learn more about previous work

2.3 SME Interviews

completedo develop the IONnodel Two of these SMEkave been working with U.S. NPPs in

developinglO concepts that could be leveraged into NPP business models to help reduce O&M costs

they provided detailed information about IONe also interviewed software engineer SME to lear

about the technical considerations with developing the ICAP and IP Tbadollowing sections discuss

theinterviews withthese differenexperts.

2.3.1

ION SMEs

ThelON SMEsthatwe interviewedto learn more about development of the ION efforttane
engneeringindustryleading experts that haveany years of NPP experience and are also current
industry researchaisons They have worked atie development of IGnodels that have led to the ION
model being developdaly INL. During ourinterview, the SMEswere asked tdescribe how the ION

effort started withconcepts from industries that have adopted 10 as a part of their business mbibdls

led to the cre@n of ION. TheSMEshave worked closely wittifferent NPP utilities to develop and
verify how ION could be used in their plarfsee AppendixC).

2.3.2

Software Engineer of the ICAP and IP Tools

We completedriterviews with a software engineer that developed the ICAP and IP Thels
software engineeadescribechow ION model concepts were developed into the ICAP and IP froohs
working with SMEsthat developed the ION moddlhe software engineelescribechow users would be
able to access the system and also walked the researchers through the platformstandritsv the
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systems will be used for the ION effofthere is ongoing work to update the ICAP tool with additional
features that are currently missingtadtime of the writing of this report

2.4  Synthesizing Usability Findings

The heuristic evaluation rtteods have been synthesized together based on related heuristics from
Schneider manést h8e Quiled esnro nRuUNoersman Group,addakobés 10
cognitive walkthrougtto report on areas that would benefit from haadgitional information or details
to help the efficiency of the usémorkflow when using the ICAP and IP tools. Several of the heuristics
in both evaluation methods looksimilar information By synthesizing the results together to report the
findings recommendationsan be madbased on the convergenceugfbility findings.

3. USABILITY FINDINGS

The evaluation of the ICAP and IP tools was completed using usability methods that focused on the
useb Bow throughthe tools. Each of the methods focused tiogvusers would interact with the tools
and identifed areas where tlyemay encounter issues that would halt progoestguse of the tools.
Further details from the usability methods will be discussed in the following sections.

3.1 Findings f rom Heuristic Evaluation s

Usability findingsfrom the heuristic evaluation metho@&c hnei der mandés 8 Gol den |
Nielson Norman Group 10 Usability Heurisliegediscussedn further detail belw. Findings for thdP
are in Sectior8.1.1, andfindings for thelCAP toolare in ®ction3.1.2 See Appendix Aor a detailed
reviewof the heuristicevaluationfindings.

Table 2. Overall evaluation of heuristic evaluation findings

Overall Heuristic Evaluation Priority Findings
Tool High Medium Low
ICAP 2 10 9
Innovation Portal (IP) 3 1 1

3.1.1 Innovation Portal (IP) Findings

The IPtool heuristic evaluation was completed the differensectionghat the user accessaeshe
tool to identify information that they are interested in learning about. The follosgagonsof the IP tool
andtheir associatetindings aresummarizedelow.

Table 3. Pfindings table

Issues Heuristics Priority (number Application of Issue
of pages) Located
When scaling the IP home pag( Aesthetic and | Low 1 Home Page
the labels on the home page cg Minimalist
become garbled and reduce Design
readability.
Linked and nodinked text are | Consistency High (3) 1 Functional Areas Pags
colored black on the pages, and Standards 1 Advanced Capabilities
making it difficult todistinguish and Integrated )
between Ilnke_d and nelimked Recognition Technologies Page
information without Rather Th _ _
memorization. ather I'han 1 Enabling Technologie
Recall Page
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Issues Heuristics Priority (number Application of Issue
of pages) Located

Links inthe home page are not| Consistency Medium 1 Home Page
alphabetized leading to increas and Standards
search time to locate
information.

3.1.1.1 Home Page

There were two usability issues identified. The first issue is that thedimike home page are not
alphabetizedeading toanincreasen search time to locate information. The heuristic principle
Consistency and Standards was not followed in theydeai medium priority was assigned to this task to
reduce the search time when locating information.

The next issue on the home page ttwas, when scaling the IRomepage the labels on the home
page can become garbled and reduce readability. The heuristic prikegthetic and Minimalist Design
was not followed. A low priority was assigned to this task because it can affect readability when the tool
is rescaled.

3112 Function al Areas Section

Therewasone usability issued identifiedhe issue is that linked and rbnked textarecolored
black on the pagemaking it difficult to distinguish between information without memaorizatidme
heuristicprinciplesConsistency an@tandardsandRecognitionRather tharRecallwere not followed in
the designA high priority was assigned to this task becatigedifficult to distinguish between the
linked and noflinked text An illustration of this is shown in Figui®

Functional Areas | Operations € Bad

Description: Applicable Standards, Guidance, and Reports: Demonstrated Resouces:
* IEEE: 1786 + LWRS: INL-PVGS Collaboratior

taolor=r Deployment Resources:

. 3508 + IAEA: Dynamic computer based pracedures
Applicable Advanced Capabilities/Integrated Hn system for the AP1000 plant
Technologies:

Suggested Readings:

Point of Contact:

Don Johnson

o INL/EXT-18-511¢
* INL/EXT-18-44738

Capability Benefits:

* Benefit 1

* Benefit4

Figure8. Image from thdP Functional AreagKovesdi, Thomas, Remer, Boyce 2020)

3.1.1.3 Advanced Capabilities and Integrated Technologies Section

There was one usability issued identified. The issue is that linked arthked textarecolored
black on the pages making it difficult to distinguish between information without memorization. The
heuristic principles Consistency and Standards and RémogRather than Recall were not followed in
the design. A high priority was assigned to this task because it is difficult to distinguish between the
linked and noflinked text. An illustration of this is shown in Figu®e
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Description:

*  Remote monitoring of status (plant, equipment, procedure) *  Automatic updating (plant, equipment, record keeping) +  Dynamic/Context-sensitive instructions
{ o Fewer human emors

o Reduced time manzging procedurss
o More effi
. ic verification (correct component, worker qualifications, ¢  Automatic tracking of administrative tasks (placekeeping, signoffs) ¢  Capture of media in the field

@ More rob d keeping © Better transfer of knowledge
o More effident procedure execution o

uman efrors

+  Automatic processing of field data (calculations, checking tech +  Appealing user interface
specs, limits, thresholds) o Recruitment and retention of skilled workforce
o Fewer human errors

Available Products: Related Enabling Technologies: D d Resouces:

Figure9. Image from thdP AdvancedCapabilitiesand Integrated Technologiesction(Kovesdi,
Thomas, Remer, Boyce 2020)

3.1.1.4  Enabling Technologies Section

There was one usability issued identified. The issue is that linked arithked text is colored black
on the pagesnaking itdifficult to distinguish between information without memorization. hlaristic
principles Consistency and Standards and RecogriRaimer than Recall were not followed in the
design. A high priority was assigned to this task because it is difficulstiogliish between the linked
and nonlinked text. An illustration of this is shown in Figut®8.

Enabling Technologies | LoRa ¢k

Description: Utilities who have implemented or will Implementation Suggestions:
Lorem ipsum dolor sit amet, consectetur implement the technology:
Associated Media:

adipiscing elit, sed do eiusmod tempor incididunt e uill 2
ut Iabore et dolore magna aliqua. e util2E Launch Mediz ©
* util3E

Applicable Advanced Capabilities/Integrated
Technologies: Applicable Guidelines and Standards for
Technology Implementation:

Available Vendors: Regulstar; Stardaras

NRC Guidance
1SO Guidance

EPRI Guidance

Figure10. Enabling Technologiesection (Kovesdi, Thomas, Remer, Boyce 2020)

3.1.2 Integrated Operations Capability Analysis Platform (ICAP) Findings

The ICAP tool heuristic evaluation was completedeach individual section that the user accesses to
identify information that they are interested in learning about. The folloldA® sedions andheir
associatefindings aresummarizedelow.
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Table 4. Heuristic evaluation of ICAP findings

tabs are technical in nature, specific to
ION or NPP convention, and do not
currently have explicit descriptions of
what each fields are from the ICAP.

The fields in Manag©rganization are
generic in nature and may be difficult for
new user to accurately populate without
familiarity.

Issue Heuristics Priority Application of Issue
Unclear where to start beginning ICAP | Match Low Home Page
process based on current design. There| Between the
multiple ways to access ION layers, but| System and thg¢
there is no explicit instructions specifyini Real World
how these layers fit together and where
first start. Formal training is needed.
Error messages appear when using the| Recognize, High Manage Indicators Tab
drop-down boxes in a reactive manner a Diagnose, and| (2) Capability Tab
opposed to showing what is causing the Recover from
errors from the user. The user has all Errors
available options in the lookup table
available via dropdowns, but if there is 1
data, the system sends error messages
the data field is blank as opposed to jusi
graying out fields without data.
When adding a new capability, sub Error Medium Managing Capabilities
capability, work function, or work Prevention (4) Managing Sub
reduction opportunity, a user can delete Capabilities
data entered by se _
oneclick action may create inadvertent Managing Work
deletion, and the user would lose Functions
everything entered. Further gtidelete Managing Work
button is located right next to the save Reduction Opportunities
button.
Adding a new capability, subapability, | Consistency | Low (4) Managing Capabilities
work function, omwork reduction and Standards Managing Sub
opportunity is not explicitly intuitive. The Capabilities
design is a gray button to the right that _
will populate the database that feeds the Managing Work
drop-down menus per page. The Functions
association between this manage buttor] Managing Work
and data may not be intuitive to new use Reduction Opportunities
The fields that are provided on the laborn Help and Medium Success Criteria Tab
nonlabor, BCM tabs, and Action tracker| Documentation (6) Labor Cost Reduction

Worksheet Tab

Non-Labor Cost
Reduction Worksheet
Tab

BCM Task Buider Tab
Action Item Tracker Tab
Manage Indicators Tab
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Issue Heuristics Priority Application of Issue

Currently, the user guide information teX Help and Low (3) |1 Work Reduction
only states to select a work function and Documentation Opportunity Tab
related work reduction opportunity and 1 Work Function Tab

does not state that a capability and a su
capability need to beelected.

User guide information text only states t
select a work function and a related wor
reduction opportunity and does not state
that a capability and a stdapability need
to be selected even though other boxes
be selected are present.

1 Description Tab

Icons are used in the work reduction Recognition Low 1 Technology
opportunities page for adding, removing| rather than Requirements Tab
and getting information on a technology| Recall
on the technology requirements tab. The
icons @ not have an explicit label and
may not be intuitive to users who are ne
to the ICAP.

3121 Home page

There was one usability issue identifiddhe issue wammformation directing the user drow to begin
using the interface is not available on the home pagegormal training may be required to use the.tool
The heuristigrinciple Match between the System and the Real World was not followed. A low priority
was assignetb add instructions thelp guide the user on where to begin using the ICAP tool.

3122 Capability tab

There was one usability issue identified. The issuethat®rror messages appear when using the
drop-downboxes in a reactive manner as opposed to showing what is causing thes&@m the user.
The user has all available options in the lookup table available via dropdmwtilsthere is no data, the
system sends error messages that the data field is blank as opposed to just graying out fields w&ithout dat
Theheuristicprinciple Recognize, Diagnose, and Recover from Emaas not followed. A high priority
was assignetb prevent error messages from occurring that do not inform the user of the cause

Managing Capabilities Section

Thereweretwo usability issusidentified. Thefirst issue was whemanagingcapabilities a user can
delete data by selecting the delete button with a one inadvelitdntausing the user to lose all of the
entered informationlue to the proximity of the save and delete butt®hs. heuristigrinciple Error
Prevention wasot followed A medium priority was assignéd prevent the deletion of information
entered by the usé&om an inadvertent clickAn illustration of this is shown in FigurEL in the bottom
right corner of théllustration.
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Figurell. Managingcapabilities (Kovesdi, Thomas, Remer, Boyce 2020)

The second issue was the design of a gray button is used next to the select capability section on the
right is not explicitly intuitive to the user. The button is usegdpulate the database that will feed
information into the drojlown menu for selecting a capability. The heuristic principle Consistency and
Standards was not followed. A low priority was assigned to make the association of the data and the
manage buttomore intuitive to usergin illustration of this is shown in Figure 12.

Capability:

P Manage
Select Capability h T
Capabilities

Figure 12 ICAP selecting acapability (Kovesdi, Thomas, Remer, Boyce 2020)

3.1.2.3  Sub-capability Tab
Managing Sub-Capabilities Section

Therewere twousabilityissueddentified. The isse waghat,whenmanagingub-capabiliies a user
can delete data by selecting the delete button with a one inadwitkrtausing the user to lose all of
the entered information due to the proximity of the save and delete buttons. The heuristic principle Error
Prevention was not followed. A medium priority was assigned to prevent the deletion of information
entered by the user from an inadvertent click.

The second issue wasatthe design of a gray button used next to the seldetapability section on
the right is not explicitly intuitive to the user. The button is used to populate the database that will feed
information into the drojmlown menu for setging asub-capability. The heuristic principle Consistency
andStandardsvas not followed. A low priority was assigned to make the association of the data and the
manage button more intuitive to users.

3124 Work Function Tab
Managing Work Functions

Thereweretwo usability issusidentified. Thefirst issue waghat,when managingvork functions, a
user can delete data by selecting the delete button with a one inadekckecdusing the user to lose all
of the entered information due to the proximity of sia@e and delete buttons. The heuristic principle
Error Prevention was not followed. A medium priority was assigned to prevent the deletion of
information entered by the user from an inadvertent click. An illustration of this is shown in E&jare
the bdtom right corner of the illustration.

17



AR e TR DR LSRN

=3

=
Figure13. Managingwork functions (Kovesdi, Thomas, Remer, Boyce 2020)

The second issue was the design of a gray button is used next to thevegtéanctions section on
the right is not explicitly intuitive to the user. The button is used to populate the database that will feed
information into the drojlown menu for setging a Work Function. The heuristic principle Consistency
and Standards was not followed. A low priority was assigned to make the association of the data and the
manage button more intuitive to users.

3125 Work Opportunit y Reductions Tab

There was one usability issue identified. The issuethatthe user guide information text only states
to select a work function and a related work reduction opportunity and does not state that a capability and
sub-capability need to be selected everuttoother boxes to be selected are presémé heuristic
principle Help and Documentation was not followed. A low priority was assigned to this section to add
additional help and documentation to guide the user on how to add information in the workmeduct
opportunity sectionAn illustration of this is shown in Figure 14.

Work Function Analysis Home -Abowt Comtes Legout

Tools | Manage WRO Details € Back

Capatiity Sub-Capabiiny

Figurel4. Selecting a Work Reduction Opportunity (Kovesdi, Thomas, Remer, Boyce.2020)

Description Tab

There was one usability issue identified. The issuetavhglp the user undetand how the Work
Reduction Type droplown menu is used and what type of information is needed to be entered into the
description. Newer users may not understand what type of information is needed to be entered into the
description area and the relatedriwoeduction type drogown menu. Tie heuristic principle Help and
Documentation waapplicable but not followed low priority rating was given for this sectidao add
help and documentation to guide the user on what information needs to be addeskictitivisand what
the dropdown workreduction type box is used f@kn illustration of this is shown in Figure 15.
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Tools | Manage WRO Details € Back

Capability Sub-Capability:

TS| Tes w | [ TsonpmesT >
Manage
Work Functions Work Reduction Opportunity
WROs
TS.01 4 Test "’

w [ | T5.01.801: Tem

m Techmalogy Reguiremants Sisceass Critaria Laber Coot Reduction Werkshaet P Labar CeNt Reduetisn Worksheet BCM Task Builder Action Ivem Tracker

Work Reduction Type thon Type

Warlk R U cthon OppartuRIty Descriptiss:

Figurel5. Description Tab section (Kovesdi, Thomas, Remer, Boyce 2020)

Technology RequirementsTab

There was one usability issue idemtifi The issue wakat icons are used in the work reduction
opportunities page for adding, removing, and getting information on a technology on the technology
requirements tab. These icons do not have an explicit label and may not be intuitive to useesvelno
to the ICAPR The heuristicprinciple RecognitionRather tharRecal was not followedA low priority was
assignedecausghe icons can be made to be more intuitive to newer ICAP users. An illustration of this
is shown in Figurd.6.

Cagabaity: Sub-CapaniETy:
TS | Test v TS0NIT ~
iz Manage
Work Functions: Wark Beduction Opportunity: WROS
T4 TeR R p— =
e R S Sy ——— | yrerep) [ ee—
Technology Requirements

a

Figure16. Technology Requiremenssction (Kovesdi, Thomas, Remer, Boyce 2020)

Success CriteriaTab

There was one usability issue identifidthe issue wathatfields in this sectiomre technical in
nature, specific to IONand/orNPPconvention and do not currently have explicit descriptions of what
eachfield is from the ICAP.The heuristic principle Help and Documentation was not followed.
medium priority was given to this section because more help and documentation are needed to guide the
user on how to complete this section. An illustration is shown in Fijure
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Tools | Manage WRO Details €

Figurel7. Success Criterigection (Kovesdi, Thomas, Remer, Boyz@20)

Labor Cost Reduction WorksheetTab

There was one usability issue identified. The issuethatshe fields that are provided on thabor
Cost Reduction Workshetgb are technical in nature, specific to IQd/orNPPconvention and do not
currenty have explicit descriptions of what each fields are from the IGAR.heuristic principléielp
andDocumentatiorwas not followedA medium priority was given to this section becanmsee help and
documentation are needed to guide the user on how foletenthis sectiomin illustration is shown in
Figurel8.

TJools [ Manage WWR Montaber savings Details " «

=3

Figure18. Labor Cost Reductioworksheet (Kovesdi, Thomas, Remer, Boyce 2020)

Non-Labor Cost Reduction Worksheet Tab

There was one usability issue identified. The issuetiagishe fields thaare provided on thRlon-
Labor Cost Reduction Workshaab are technical in nature, specific to IGMd/orNPPconvention and
do not currently have explicit descriptions of what each fields are from the ¥Fheuristic principle
Help and Documentation was not followed. A medium priority was given to this section because more
help and documentation are needed to guide the user on how to complete this section. An illustration is
shown in Figurel9.
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Figure19. Non-Labor Cost Reductioworksheet (Kovesdi, Thomas, Remer, Boyce 2020)

BCM Task Builder Tab

There was one usability issue identified. The issuethatshe fields provided on thBCM Task
Buildertab are technical in nature, specific to IGIMd/orNPPconvention and do not currently have
explicit descriptions of what eadield is used for irthe ICAP.The heuristic principle Help and
Documentation was not followed. A medium priority was given to this section because more help and
documentatin are needed to guide the user on how to complete this section. An illustration is shown in
Figure20.

Figure20. BCM Task Buildersection (Kovesdi, Thomas, Remer, Boyce 2020)

Action Item Tracker Tab

There was one usability issue identified. The isgasthat he fields provided on th&ction Item
Trackertab are technical in nature, specific to IGd/orNPPconvention and do not currently have
explicit descriptions of what eadield is used for irthe ICAP.The heuristic principle Help and
Documetation was not followed. A medium priority was given to this section because more help and
documentation are needed to guide the user on how to complete this section. An illustration is shown in

Figure2l.
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